Spatial distribution of histone isoforms on the bovine active and inactive X chromosomes.
The inactive X chromosome (Xi) in female mammals serves as an important model for studying the role of histone isoforms in directing specific nuclear processes leading to inherited differences in transcription. In the present study, we investigated the distribution of some histone isoforms known to be involved in the process of human X inactivation on their bovine counterparts. To ascertain the identity of active and inactive X chromosome, their distribution was investigated on the X chromosomes in a cell line derived from a bovine female carrying an X;autosome translocation rcp(Xp+;23q-) which allowed the recognition of the maternal (translocated) and paternal (normal) X chromosome. The distribution patterns of histone H3 trimethylated at lysine 9 (H3K9me3) and trimethylated at lysine 27 (H3K27me3), and histone macroH2A1 and macroH2A2 (isoforms specific to heterochromatin) were determined by immunocytochemistry and compared to the temporal pattern of replication using BrdU pulse labeling prior to staining. Immunostaining revealed that H3K9me3, H3K27me3, and macroH2A1 are preferentially concentrated on the Xi, whereas the histone variant macroH2A2 is not a marker for this chromosome. H3K9me3, H3K27me3, and macroH2A1 were consistently located in bands along the Xi, while H3K9me3, macroH2A1 and macroH2A2 localized in the pericentromeric regions of the autosomes. H3K27me3 identified two intense bands on the Xi at Xp22 and Xq31, representing the early replication regions of the chromosome. H3K27me3 and macroH2A1 overlapped in the Xq31 region. It was concluded that different heterochromatin regions on the bovine inactive X chromosome can be identified by their histone isoform composition.